AT1 receptor in paraventricular nucleus mediates the enhanced cardiac sympathetic afferent reflex in rats with chronic heart failure.
Our previous studies have shown that the cardiac sympathetic afferent reflex (CSAR) was enhanced in the chronic heart failure in dogs and rats. Exogenous angiotensin II (Ang II) in the paraventricular nucleus (PVN) potentiated this reflex which was mediated by AT1 receptor. The aim of the present study was to determine if the abnormal endogenous Ang II and AT1 receptor in the PVN were responsible for the enhanced CSAR in rats with coronary ligation-induced chronic heart failure (CHF). Under urethane and alpha-chloralose anesthesia, mean arterial pressure, heart rate and renal sympathetic nerve activity (RSNA) were recorded in sino-aortic denervated and cervical vagotomized CHF and sham-operated rats. The effects of bilateral microinjection of AT1 receptor antagonist losartan and angiotensin converting enzyme inhibitor captopril on the CSAR evoked by epicardial application of bradykinin (BK, 0.04 and 0.4 microg) were determined respectively. Both AT1 receptor mRNA and AT1 receptor protein in the PVN were measured. Bilateral microinjection of either captopril (10 nmol) or losartan (50 nmol) into the PVN inhibited the enhanced CSAR evoked by BK in rats with CHF, but had no significant effects in sham-operated rats. AT1 receptor protein in the PVN significantly increased in CHF rats compared with sham-operated rats. These results indicated that either decrease of Ang II or blockage of AT1 receptor in the PVN normalized the enhanced CSAR evoked by epicardial application of BK in rats with CHF, and that increased expression of AT1 receptor in the PVN contributed to the enhanced CSAR in the CHF state.